Electronic Version 
Stylesheet Version vl.1.1 

Description 

SENSOR DEVICE ON A FEED PIPELINE 
CARRYING HIGH VOLTAGE 

Summary of Invention 

[0001] The invention relates to a sensor device on a feed pipeline 
carrying high voltage in accordance with the preamble of 
Claim 1. 

[0002] Feed pipelines sometimes carry electrical potential. An 

example of this are feed pipelines for lacquers that feed a 
spraying system with which the lacquer is applied to a 
workpiece with the aid of an electrostatic field. To change 
the colour in such pipelines, pipeline scrapers are used 
that are able to empty a pipeline section of lacquer after 
the fashion of displacement pistons, are able to permit 
filling with a cleaning liquid and are then also able to dis- 
place the cleaning liquid out of the pipeline again. Such 
pipeline scrapers can also be used as separating pistons 
between different colours that follow one another. 

[0003] During normal operation of the lacquering system, said 


pipeline scrapers are parked in pipeline-scraper stations 
so that the lacquer can flow unimpeded through the lac- 
quer feed pipeline. To control the colour change, it is im- 
portant to detect when a pipeline scraper has reached its 
rest position in a pipeline-scraper station. Reaching the 
rest position is detected using sensors that respond to the 
presence of a pipeline scraper. 

[0004] with regard to the high voltage that the feed pipeline and, 
consequently, also the pipeline-scraper station carry, sen- 
sors that are operated from a battery were hitherto used 
for pipeline-scraper detection. In this way, an electrical 
isolation from the environment is readily achieved. How- 
ever, operation of the sensors incurs the costs of the bat- 
teries and changing a battery always necessitates undesir- 
able shutdown times of the entire system. 

[0005] The aim of the present invention is therefore to develop a 
sensor device in accordance with the preamble of Claim 1 
in such a way that the sensors of the sensor device can be 
supplied from a mains. 

[0006] This object is achieved according to the invention by a 
sensor device having the features specified in Claim 1. 

[0007] | n t he case of the sensor device according to the inven- 
tion, the sensor itself can be at high potential. Both its en- 


ergy supply and the tapping of the signals generated by it 
take place using an electrical isolating stage. Conse- 
quently, batteries for supplying energy are unnecessary. 

[0008] The sensors used may be inductive sensors, capacitive 

sensors, magnetically actuated sensors, such as Reed re- 
lays, mechanically actuated sensors, optical sensors or 
other sensors. The measured quantity ultimately regis- 
tered does not need to be the position of a pipeline 
scraper and other properties of interest on the feed 
pipeline may also be measured, for example the tempera- 
ture of the stock moving in the feed pipeline, electrical 
properties of said stock, the colour of the stock fed, the 
throughput of the stock fed, etc. 

[0009] Advantageous developments of the invention are specified 
in the subclaims. 

[0010] | n the case of a sensor device in accordance with Claim 2, 
a plurality of sensors, possibly also corresponding to dif- 
ferent measurement parameters, may be connected to the 
voltage supply and the evaluation circuit via a single elec- 
trical isolation-stage arrangement. 

[0011] The development of the invention in accordance with 

Claim 3 achieves the result that the paths via which con- 
necting cables, likewise at high voltages, extend to the 


isolating stage arrangement are only short. 

[0012] An electrical isolation, such as that specified in Claim 4, 
can be achieved at especially low costs and is suitable, in 
particular, for the energy supply to the sensors associated 
with power transmission. 

[0013] An electrical insulation in accordance with Claim 5 is also 
notable for low costs. This coupling is especially suitable 
for signal transmission. 

[0014] The development of the invention in accordance with 

Claim 6 achieves the result that conductors carrying sig- 
nals at high voltages need to be provided only once and 
need to extend only in the immediate environment of the 
sensors. In accordance with Claim 6, a very large number 
of sensors can also readily be connected to the evaluation 
circuit. 

Brief Description of Drawings 

[0015] jhe invention is explained in greater detail below on the 
basis of exemplary embodiments with reference to the 
drawing. In the latter: 

[0016] Figure 1 shows a block circuit diagram of a sensor device 
that can detect the presence of a pipeline scraper at three 
different positions in a pipeline-scraper station and is op- 
erated from a power pack; and 


[0017] Figure 2 shows a similar circuit diagram to Figure 1, but in 

which the various sensors are connected to a databus. 
Detailed Description 

[0018] | n Figure 1, 10 denotes in its entirety a pipeline-scraper 
station that is connected to the end of a feed pipeline 12. 
The feed pipeline 12 serves to feed lacquer that is drawn 
in by a pump, not shown, from a feedstock container to a 
spraying system that is not shown and from which the 
lacquer is applied to a workpiece, for example coachwork, 
with the additional aid of an electrostatic field. 

[0019] The pipeline-scraper station 10 has three parking regions 
14, 16, 18, that are each equipped with a sensor 20, 22, 
24 that is supported by the pipeline wall. A scraper 26, 28 
is shown in each of the upper parking regions 14 and 16. 

[0020] The sensors 20, 22, 24 are intended, for example, always 
to provide a high-level signal if a pipeline scraper is situ- 
ated in their vicinity. If there is no pipeline scraper there, 
the sensors 20, 22, 24 emit a low-level signal. 

[0021] Connected to the sensors 20, 22, 24 are signal lines 30, 
32, 34 that carry the sensor output signals. 

[0022] The sensors are supplied with electrical energy necessary 
for their operation via supply lines 36, 38, 40. 

[0023] The supply lines 36, 38, 40 are connected to the output of 


a low-voltage mains section denoted in its entirety by 42 
that provides, for example, a direct voltage of 24V, such 
as is used to operate many standard commercial inductive 
sensors. 

[0024] The mains section 42 comprises an isolating transformer 

44 having a primary coil 46 connected to an alternating-volt- 
age mains N and a secondary coil 48 that is electrically 
isolated from the primary coil. The output signal of the 
secondary coil 48 is rectified by means of a rectifier indi- 
cated diagrammatically by a resistor 50, a diode 52 and a 
capacitor 54. 

[0025] The isolating transformer 44 is an electrical isolating 
stage serving the purpose of supply. 

[0026] The signal lines 30, 32, 34 are connected to the inputs of 
operating circuits 56, 58, 60 that shape the signals ob- 
tained and, optionally, convert them into another signal 
representation, for example into serial digital representa- 
tion. For this purpose, the operating circuits 56, 58, 60 
may also comprise A/D converters if used with sensors 
providing analog output signals. 

[0027] | n the case of inductive and capacitive sensors, the oper- 
ating circuits 56, 58, 60 may also comprise oscillators for 
generating the alternating voltage that is used to operate 


the sensors and threshold detectors for detecting ampli- 
tude or phase changes in the signals carried on the signal 
lines 30, 32, 34. 

[0028] The outputs of the operating circuits 56, 58, 60 carrying 
the processed output signals of the sensors 20, 22, 24 are 
connected to the inputs of optocouplers 62, 64, 66 that 
may comprise, in a conventional way, a collaborative com- 
ponent pair comprising an LED and a photodiode or a 
phototransistor. 

[0029] The optocouplers 62, 64, 66 are an electrical isolating 
stage serving the purpose of signal transmission. 

[0030] The outputs of the optocouplers 62, 64, 66 are connected 
to the input of an evaluation circuit 68. 

[0031] via an output cable 70, the latter is able to inform a ma- 
chine control system about how many pipeline scrapers 
are in the parking regions 14, 16, 18 of the pipeline- 
scraper station 10. 

[0032] | t j S evident that the above-described sensor device for 
pipeline-scraper detection at a pipeline-scraper terminal 
station operates without a battery or storage battery, 
which make a replacement necessary at specified inter- 
vals. The sensors 20, 22, 24 used may be conventional 
low-voltage sensors. 


[0033] The exemplary embodiment according to Figure 2 largely 
corresponds to that according to Figure 1 with the proviso 
that the sensors 20, 22, 24 are connected for signal pur- 
poses to a common databus 72. Connected to the databus 
72 is a bus controller 74 that organizes the connection of 
the sensors 20, 22 and 24 to the databus 72 according to 
a specified time pattern and requires the sensors to emit a 
data packet by a special code for each of them. Said data 
packet comprises an identifier for the respective sensor 
and a digital measured value. 

[0034] The bus controller 74 emits at its output at specified in- 
tervals data packets that reproduce the totality of the 
states measured by the sensors 20, 22, 24. The output of 
the bus controller 74 is connected to an optocoupler 62, 
as described above. 

[0035] | n other respects, the sensor device according to Figure 2 
operates similarly to that according to Figure 1. 

[0036] As a modification of the exemplary embodiment accord- 
ing to Figure 2, the optocoupler 62 can also be replaced 
by a wireless modem that is then the isolating stage serv- 
ing the purpose of signal transmission. 


